An electron spin resonance study of free radicals from catechol estrogens.
Electron spin resonance spectroscopy has been used to demonstrate production of semiquinone free radicals from the oxidation of the catechol estrogens 2- and 4-hydroxyestradiol and 2,6- and 4,6-dihydroxyestradiol. Radicals were generated by horseradish peroxidase/H2O2 or tyrosinase/O2, or by autoxidation, and were detected as their complexes with spin-stabilizing metal ions (Zn2+ and/or Mg2+). Radical production occurs via one- or two-electron oxidation of catechol estrogens, depending on the type of activating system. Autoxidation of catechol estrogens produces superoxide and H2O2 at physiological pH values. The present results also indicate a difference in the reactivity of quinones derived from 2- and 4-hydroxyestradiol. The toxicological significance of these reactions is discussed.